Effects of different selenium levels on growth and regulation of laccase and versatile peroxidase in white-rot fungus, Pleurotus eryngii.
This study was conducted to evaluate the physiological effects of different selenium (Se) levels on the growth of white-rot fungus, Pleurotus eryngii, with special reference to the regulation of ligninolytic enzymes such as laccase and versatile peroxidase. The fungus was grown in medium supplemented with 1, 10, 100, 1,000 and 10,000 μM of sodium selenite. Mycelial growth was stronger at lower Se levels, but declined significantly at higher concentrations of 1,000 and 10,000 μM, highlighting its association in mediating toxic responses. Inhibition of fungal growth was accompanied with dense and entangled hyphae taking the shape of irregular short strips. Additionally, hyphal swellings and septation were noticed which lead to a reduction in the advancement of the mycelium. Along with the inhibition of fungal biomass, the reducing sugar and protein concentrations increased to about 30.2 and 3.5 mg/ml respectively in the growth medium. Additionally, the laccase gene expression showed a twofold upregulation at higher levels of Se, although the activity of the enzyme was compromised with an inverse relationship with increased gene transcripts. The versatile peroxidase transcript showed a complete downregulation at 10,000 μM after an upregulation at lower levels of Se. We also confirmed the direct relationship of different Se levels on laccase activity of Rhus vernicifera that showed similar behavior to the fungal laccase. The results of the present study suggest that Se supplementation regulates mRNA levels of laccase and versatile peroxidase depending on exposure and may play a role in the toxicity associated with Se.